Stress activated protein kinases, a novel family of mitogen-activated protein kinases, are heterogeneously expressed in the adult rat brain and differentially distributed from extracellular-signal-regulated protein kinases.
Mitogen-activated protein kinases are important mediators of signal transduction from the cell surface to the nucleus and their activation has been implicated in a wide array of physiological processes. The extracellular-signal-regulated kinases are the archetypal and best studied members of the mitogen activated protein kinases. Recently, additional subgroups of mitogen activated protein kinases have been identified which exhibit distinct regulatory elements, substrate specificity and respond to diverse extracellular stimuli. Among these newly identified protein kinases are the rat stress-activated protein kinases. Despite a rapidly expanding literature on the biochemical properties of stress-activated protein kinases no anatomical data are yet available. In the present study, we have investigated the regional distribution of messenger RNA transcripts for stress-activated protein kinases in the adult rat central nervous system and compared this distribution to that observed for extracellular-signal-regulated kinases. Intense labelling for stress-activated protein kinases could be detected in discrete brain areas with high levels in hippocampus, neocortex and some nuclei of the brain stem. The apparent hybridization signal appeared to be selectively neuronal. Stress-activated protein kinases and extracellular-signal-regulated kinases hybridization patterns appeared generally dissimilar although a certain degree of co-expression in some brain areas, such as the hippocampal formation, could be observed. These results reveal an extreme complexity in the mitogen-activated protein kinase signalling pathway and suggest the existence of parallel mitogen-activated protein kinase cascades that can be activated independently or in some cases simultaneously, by extracellular stimuli.